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IMPROVEMENTS IN OR RELATING TO THE                           PRODUCTION OF
POLYMERIC FOAM        (71)  We, UNIFOAM A.G., a Swiss com-  mixture of foam
reactants passes along the     pany of Postgasse 21, Glarus, Switzerland,
do  channel conveyor, evaporation of gases and     hereby declare the
invention, for which we  absorption of reactants by the channel papers  50
pray that a patent may be granted to us, occurs, resulting in substantial
loss of re-  5  and the method by which it is to be performed, actants,
particularly in the initial stages of      to be particularly described in
and by the  foaming when the reactants are more liquid      following
statement:-                     than solid. Furthermore, the top surface of
This invention relates to the continuous pro-  the foam tends to take a
convex shape due  55      duction of polymeric foam, e.g. continuous  to
friction or adhesion between the rising  10 lengths of polyurethane foam.
foam  and the channel sides, so that sub-        In such production it is
common practice  sequent conversion of the resultant foam      to deposit a
mixture of liquid foam reactants  blocks is less economic than with
equivalent      onto the bottom of a continuous open topped
rectangular-sectioned blocks.           60      channel-shaped conveyor and
allow the foam   The  considerable length  necessary  for  15 to rise
freely due to chemical reaction until such apparatus is inconvenient. The
stages of      fully-expanded foam is obtained The foam  production along
the conveyor are (a) de-      is then allowed to cure and, subsequently, is
positing the mixture of foam  reactants on      cross-sawn into blocks for
eventual conversion  the trough conveyor, (b) allowing the re-  65
into, for example, mattresses or cushions.  actants to foam freely until
expansion ceases,  20 Typically, an apparatus for such production is (c)
allowing the expanded foam to cure, dur-       50 metres long and produces
a continuous  ing which stage the paper sheet or sheets       length of
foam having a cross-section of, say, constituting the channel are usually
removed,       2 metres wide and 80 centimetres high.   and (d)
cross-cutting the cured foam strand  70         The channel-shaped conveyor
is usually  into blocks of required size.   25 formed from  a sheet or
sheets of paper    The speed of the conveyor is determined       arranged
to constitute the bottom and two  by  factors relating to the first and
second       vertical sides of the channel, the bottom mov-  stages. The
mixture of reactants is a liquid       ing on and with a belt conveyor and
the sides  of low viscosity which is distributed evenly  75       sliding
past rigid retaining walls or being  across the conveyor beneath the
reciprocating   30 supported by moving retaining walls which  nozzle and it
is important that this even       move with the belt conveyor. Foam
reactants  distribution  should be maintained as the       are mixed in a
mixing head and fed through  liquid moves with the conveyor and starts
a nozzle, the head and nozzle being recipro-  to foam. Flow of the liquid
back against the  80       cated across the upstream end of the trough
conveying direction must be avoided by choice   35 conveyor in a manner
such that the mixture  of a sufficiently fast conveyor speed. It is
of liquid reactants is deposited evenly on the  also common practice to
assist in avoiding       bottom of the conveyor.                    such
back-flow  by inclining the conveyor          Due to the substantial size
of such appara-  downwardly in the conveying direction. How-  85
tus, particularly the length, large factory  ever, the speed of the
conveyor must not    40 premises are required. Additionally, ample  be so
fast and the conveyor inclination        head room is necessary to
accommodate the  must not be so great as to cause the liquid
reciprocating mixing head and nozzle.    to flow excessively in the
conveying direction          Such  known  production  method  and  and flow
under previously deposited liquid  90        apparatus give rise to a
number of problems  which has started to foam. (In a typical    45 and
disadvantages. The mechanism  for re-  example the inclination of the
conveyor would        ciprocating the mixing head and nozzle is  be
4.5[err] to the horizontal and the conveyor        inevitably complicated
and expensive. As the  speed would be 5 metres per minute.) Failure      



to ensure that the even distribution of liquid  topped channel-shaped
conveyor in which the         around a       is maintained will result in
an unacceptable  foam is continuously moved away from said       product
which is  not uniform  in density,  weir structure. is mis-shapen, or which
exhibits splits and    According to another feature of the inven-    5
tears in the foam structure.               tion, apparatus for carrying out
the above-  70         Such factors dictate a certain minimum   stated
method comprises a vessel in which       conveyor speed through the first
production  liquid foam reactants may expand upwardly,       stage and it
follows that the total length of  means for supplying liquid foam reactants
to       the conveyor must travel at the same speed.  the bottom  of said
vessel, a weir structure    10    Another consideration relates to the
height  associate with said vessel so that foam rising       of the
resultant foam  blocks. This should  by expansion in said vessel will flow
over       be as high as possible, for a given width  said weir structure,
and an open topped       of block, in order to increase the proportion
channel-shaped conveyor associated with said       of usable foam to block
skin (which usually  weir structure and arranged continuously to    15 must
be removed). If all other parameters  convey foam away from said weir
structure  80       were equal, the height of the fully expanded    Further
features and objects of the inven-       foam would be dependent on the
conveyor  tion will become apparent from the following       speed through
the second, foaming, stage of  description of various embodiments, given by
production, so  that the  conveyor speed  way of example only, with
reference to the       20  through this stage should be as low as possible
accompanying drawings, in which:-  85       to achieve maximum  foam
height. Further-    Figure 1 is a diagrammatic vertical cross-       more,
the curing process in the third stage  section taken along part of the
length of one       proceeds as a function of time and is not  embodiment
of apparatus according to the       affected by conveyor speed. The faster
the  invention;    25  conveyor speed, the longer must the third    Figure
2 is a plan view of the apparatus  90       stage be in order that he
necessary curing  of Figure 1, prior to the introduction of foam    time
shall elapse as the foam  progresses  reactans;       through that stage.
As this curing stage    Figure 3 is a diagrammatic representation
occupies a substantial part of the conveyor  of apparatus similar to that
seen in Figure 1    30  length, the result is an inconveniently long  and
indicating various adjustment features;       conveyor; for example 50
metres long.        Figure 3a is a diagrammatic representation
Among the objects of the present invention  of details of Figure 3;
are the provision of a method and apparatus    Figure 4 is a plan view of
part of the       for the production of a continuous length of  apparatus
shown in Figure 3 and incorporating    35  polymeric foam  in which the
need for a  further adjustment features;       reciprocating mixing  head
and  nozzle is    Fig. 5a shows a part of the apparatus       eliminated.
shown in Figure 1, including a modification;         Another object is the
provision of such    Figures 5b and 5c show  elevation and       method and
apparatus which enables a con-  plan views respectively of the modification
40 veyor to be employed which is considerably  shown in Figure 5a;
105        shorter in length than the conveyor required    Figure 6a is
similar to Figure 5a, but        in previous proposals.
including an alternative modification;        A further object is the
provision of such    Figure 6b shows a plan view of the modifica-
method and apparatus which enables a con-  tion shown in Figure 6a;    45
veyor to be run through the foaming stage    Figure 7 shows another
embodiment of 110        at a speed slower than that required in previ-
apparatus according to the invention; and        ous proposals.
Figure 8 is a perspective view, with parts        Another object of the
invention is to enable  shown broken away, of a further embodiment
foam to be produced having a substantially  of apparatus according to the
invention.    50  flat upper surface.                         Referring to
the drawings, the embodiment 115      '5  to rise      According to one
feature of the invention,  of the invention shown in Figures 1 and 2
a method of producing a  continuous length  comprises a stationary mixing
head 10, the        of polymeric foam from a mixture of liquid  output of
which is connected by piping 11 to a        foam  reactants, in which
expanded foam is  vessel in the form of a trough 12 whose width    55
formed in a continuously-moving open topped  increases with trough height.
A belt conveyor 120        channel-shaped conveyor, comprises the steps  13
has its conveying reach arranged to move        of continuously supplying a
mixture of liquid  horizontally in the direction of arrow  14,        foam
reactants to the bottom  of a vessel,  over a stationary supporting
platform  15.        allowing the mixture to expand upwardly in  Between
the conveyor 13 and the trough 12    60  said vessel due to chemical
reaction between  are arranged an inclined fall plate 16 and  125
said reactants, prior to completion of expansion  an upright support member
17 located adjacent        of the mixture allowing partially-expanded  a
lip 18 of the trough 12. A sheet of material        foam  to flow from
said vessel over a weir  19, for example kraft paper, from a supply roll
structure, and thereafter allowing the foam to  20 passes upwardly over the
member 17 be-     65  complete the expansion process in an open  tween said
member and the trough lip 18, 130 



1,354,341                                        3            around a
roller 21, over the inclined surface  zontal top surface 31. Also, the
arrangement           of the fall plate 16, and onto the conveying  is such
that when the foam reaches the bottom                 reach of the conveyor
13 to move thereafter  of the fall plate, expansion or foaming has
with said conveyor.                        substantially ceased and the
expanded foam  70         5    Contiguous with each edge of the sheet 19
continues horizontally along the conveyor while  70                 is a
vertical side sheet 22, of material which  foam curing takes place.
also may be kraft paper, drawn from a respec-    By the time the expanding
foam, in the                 tive supply roll 23, by means not shown, in
trough  12, reaches the weir 30  it has                 the conveying
direction of arrow 14 and at  acquired a sufficient viscosity that it does
not  75       .10 the same speed as the conveyor 13. The side  seep between
the edges of the sheet 19 and  75                 sheets 22 are supported
by respective rigid  the side sheets 22. Furthermore, as the foam
side walls 24 and constitute, with the bottom   passes over the weir 30,
the viscosity is such                 sheet 19, an open-topped channel
conveyor    that the foam moves downwardly with the                   The
trough 12 comprises an upright rear  sheet 19 and exhibits negligible
tendency to  80        15 wall 25 and side walls 26 of the same height.
flow in advance of the sheet 19.          80                 The front wall
27 of the trough is inclined                 to rise from a base 28 of the
trough to the                 Example                 trough lip 18. The
piping. 11 is connected to    Using an apparatus as described with refer-
the trough adjacent the base 28. As seen in  ence to Figures 1 and 2, a
mixture of liquid  85        20  Figure 2, the lower part of the trough is
polymeric foam reactants was produced in the                 divided into
sections by baffle plates 29 and  mixing head 10, constituted as follows:-
85                 each section is fed by a branch pipe 11a from
the mixing head 10, the piping arrangement                 being such that
each trough section receives  90        25 mixture from the head 10 which
is the same  Polyether  Triol  (Polypropylene                 age (i.e. has
travelled the same distance)   Glycol) (Union Carbide Polyol          as
that received by all the other sections.    L-56)                 Instead
of the arrangement of baffle plates 29, Water                 as shown,
baffle plates can extend along the  Triethylene Diamine  95
length of the trough (i.e. at right angles  Silicone Surfactant (Union Car-
to the plates 29) the plates being spaced from  bide I-540)
1.50                 each other across the trough width. Such plates
Stannous Octoate-Catalyst      0.20  95                 can also be spaced
from the bottom of the  Tolyene di-Isocyanate    42.00
trough. Alternatively, instead of baffle plates, 100        35 a perforated
false floor can be provided across    This mixture was fed to the trough
12, the                 the trough  located just above the inlets from
baffles 29 preventing undue turbulence of the                 pipes 11a.
liquid. As the upper level of the liquid ex-                   In
operation, the mixing head 10 is fed with  panded upwardly, the expanding
foam formed  100                 chemical reactants suitable for producing
poly-  a seal over new liquid arriving in the trough, 105        40 meric
foam, as known per se. The mixture  thereby reducing loss  of gas evolved
from                 of reactants is fed through the piping 11 to the  the
liquid reactants. Partially expanded foam                 respective
sections of the trough 12. The  was allowed to flow over the weir 30 at
mixture of reactants is initially liquid as it which stage the foam came
into contact with  105                 arrives. in the trough but, as the
liquid level  side sheets 22. Due to the viscosity of the 110        45
rises, the mixture begins to expand and  foam it did not seep between the
bottom sheet                 foam in manner known per se, due to chemical
19 and the side sheets 22. As the expanding                 reaction. The
expanding foam rises upwardly  foam passed with the sheet 19 down over the
in the trough, passing the lip 18 and contact-  fall plate 16, the further
foam expansion was 110                 ing the moving sheet 19. The foam
continues  compensated by the downward gradient of the 115         50 to
rise upwardly until it arrives at the region  fall plate, so that the
resultant foam  was                 where the sheet 19 turns over the
roller 21  produced  with a flat top surface. After ex-                 and
moves down over the fall plate 16. The  pansion had ceased, the foam was
allowed to                 roller 21 and the regoion of the sheet 19 over-
cure as it continued along the horizontal con- 115                 lying
the roller constittue a weir structure  veyor. 120        55  30 over which
the foam flows, the foam being    The speed of the conveyor 13, and thus
in a condition in which it is changing from a  the sheets 19 and 22, was 3
metres per minute.                 mainly-liquid to a mainly-solid state.
As the  The overall length of the apparatus was about                 foam
expands and rises in the trough 12  13 metres and the distance between the
side 120                 so fresh liquid mixture is supplied to the  sheets
22, i.e. the width of the resultant foam 125         60 bottom of the
trough. Thus, a constant flow  strand, was 2 metres. The foam was 1 metre
of solidifying foam passes over the weir 30  high and had a substantially
flat top surface,                 and moves down the incline of the fall
plate  as seen in cross-section. The sides of the                 16. The
angle of inclination of the fall plate  foam were substantially flat and,
after a block  125 



16 with the horizontal is chosen such that  had been cut from the foam and
converted, the 130         65  the foam, continuing to expand, retains a
hori-  skin of the block was found to be less dense             1,354,341
than that  produced by previously-proposed  movable to a retracted position
50a by a    processes. In general, the foam block was of  motor 52 which
activates a screw drive 53. The    excellent structure and surface shape
and  shape and attitude of the flexible support.    had a substantially
uniform density through-  plate 49 are adjusted by three hydraulic cylin- 5
out the volume contained within the skin  ders 54, 55 and 56, the pistons
of which are  70    regions.                            attached to
respective points spaced along    It was also noted that the absorption of
foam  the length of the plate. For the sake of clarity    reactants by the
sheets 19 and 22 was much  in Figure 3, the points of attachment of the
lower than experienced with previously-pro-  cylinders themselves are
indicated in  Figure 10 posed processes, due to the fact that the  3a.
Cylinders 54 and 55 are attached to the  75    foam does not contact said
sheets until the  apparatus framework 57. A link member 58    foam has
expanded beyond the mainly-liquid  is pivotally attached at one end to the
point    state.                              59 on plate 49 where the
piston of cylinder      The primary advantage of the method and  54 is
attached. The piston of cylinder 55 is 15 apparatus of the invention is
that the mixture  not attached directly to the plate 49 but via    of foam
reactants is not brought into contact the intervening end of member 58.
Cylinder    with the moving sheets 19 and 22 until the  56 is attached to
the member 58. Actuation of    mixture has commenced to foam. The mixture
cylinder 54 positions point 59 of the plate    is contained, in the
wholly-liquid state, in  49 along a path indicated by the chain line 20 the
bottom of the trough 12 and thus the  54a. Actuation of cylinder 55
positions the  85    problems  associated  with  liquid  flow  end of
member 58, and therefore the corres-    (experienced  with  previous
methods and  ponding point on plate 49, along an arcuate    apparatus) do
not arise. The foam does not path (about point 59) indicated by the chain
come into contact with the conveyed sheets  line 55a. Actuation of cylinder
56 deflects 25 until it has expanded beyond the wholly-  the relevant
section of plate 49 between a    liquid state and, therefore, the conveyor
and  convex contour indicated by chain line 49a    the sheets 19 and 22 can
be transported at a  and a concave contour indicated by chain line    much
lower speed than hitherto without losing  49b.    control of the foam.
Thus, the final stages of    By a suitable combination of adjustments, 30
expansion and the subsequent curing of the  variations in foam behaviour
due to different 95    foam  can take place on a relatively slow-  foam
formulations and changes in ambient    moving conveyor and, therefore, in a
greatly  conditions can be compensated so that a satis-    reduced conveyor
length.            factory resultant product is obtained. For ex-      In
order to achieve maximum height of the  ample, a foam formulation
exhibiting a high 35 resultant foam and also a cross-section which  rate of
foam rise can be accepted by elevating 100    is as near as possible
rectangular, it may be  the trough to position 40a and retracting the
desirable to provide for ready adjustment of wedge structure to position
50a, thereby in-    one or more dimensions of elements of the  creasing the
angle of the fall plate so that the    apparatus. Referring to Figure 3, a
trough 40  bottom sheet 19 follows a path 19a. 40 can be fed with liquid
foam reactants through    It is intended that all the aforementioned    a
pipe 41 in a back plate 42. The base 43  adjustments should be continuously
adjustable    of the trough is relatively wider than that  during foaming
between the indicated limiting    of Figure 1 and the front plate 44
extends  conditions. Furthermore, it is envisaged that    upwardly to an
extended lip 45 in the weir  only selected ones of the described
adjustments 45  region 46. The lip 45 overlies a roller 47  will be
provided in certain cases. In particular, 110     for entraining the sheet
19 from the supply  a sufficient degree of foam control might be     rod
20. (Similar features in Figures 1, 2 and  achieved by incorporating only
the adjustable     3 are given the same reference numerals.)  wedge 50, the
fall plate being wholly consti-     The fall plate is constituted by a
number  tuted as an extension of the support plate 48, 50  of parts
comprising a curved support plate  in order to provide a limited range of
adjust- 115     48 mounted for pivotal movement about the  ment of the fall
plate angle.     axis of the roller 47. The free end of plate 48    Control
of the top surface shape of the     overlies the upper end of a flexible
support  expanded foam can be achieved by controlling     plate 49, the
lower end of which overlies a  the amount of foam  flowing over the weir 55
wedge structure 50 which, in turn, overlies  at different points along the
weir; in particular     the conveyor 13. The sheet 19 is passed around
causing more or less foam to flow at the     the roller 47 and down the
fall plate to the  end portions of the weir than at the central
conveying reach of the conveyer 13.       portion. In Figure 4, the trough
of Figure       The shape and attitude of the fall plate is  3 is seen in
plan and the back plate 42 is 



60 adjustable through a wide range,  by virtue of  deformable between
positions 42a and 42b 125     adjustment facilities provided at different
parts  by an hydraulic cylinder 60. When the plate     of the apparatus.
The trough 40 can be raised  is in the position 42a more foam will flow
to a  limiting position 40a by a ram 51, the  over the ends of the weir
than at the centre     roller 47 being movable with the trough to a  and
vice-versa when the plate is in the posi-  65 position 47a. The wedge
structure 50 is  tion 42b. If desired, additional hydraulic cylin- 130
1,354,341                                     5            ders 61 can be
employed to provide improved  to adhere satisfactorily to the sheet but
which control of the back plate deflection.     is no longer wholly liquid
so as to be absorbed Where the need to depart from a uniform  excessively
by the sheet material. Such ex- flow over the weir can be predetermined
with  cessive absorptions is an acknowledged problem. 5  sufficient
accuracy, a  boom can be provided  in previously-proposed production
methods.    70 along the edge of the weir, as shown in Figures    Some of
the advantages of the present inven- 5a to 5c. The trough 64 seen in Figure
5a is  tion  can be obtained using conventional he               similar to
that of Figure 1, except that the  apparatus for the continuous production
of front lip is extended upwardly at  65 to the  polymeric foam  with a
relatively simple 10 level of the weir and carries along its upper
modification. Referring to Figure 8, such con-  75 edge a boom 66, the foam
having to flow  ventional apparatus comprises an open-topped over the boom
to the downwardly-inclined  channel conveyor constituted by paper side
bottom sheet 19. The boom is shaped at its  sheets 80, supported by rigid
stationary side         ends to allow more foam to  flow over the  walls
81, and a paper bottom sheet 82 sup- 15 ends than at  the centre. As seen
in elevation  ported by a conveyor belt (not shown) which  80 (Figure 5b)
and in plan (Figure 5c) the ends transports the channel conveyor in the
direc- 66a of the boom are tapered to permit  less  tion of arrow 83. A
mixture of liquid foam restricted flow of foam at the ends of the
reactants is deposited on the bottom sheet 82    boom than elsewhere along
the boom.        through a feed nozzle (not shown) reciprocated An
alternative device for controlling the  across the conveyor at the upstream
end thereof  85                 amount of foam flowing from different
points  and the foam reactants expand as the conveyor along the weir  is
shown in Figures  6a and  moves  along. Such conventional apparatus is 6b,
in which the extended front lip 65  of very well known. so as not to
require further the trough has attached to it  an apron 67  description. 25
which extends downwardly over the bottom   The modification according to
the present  90 sheet 19. The shape of the apron, in plan, invention
involves maintaining the feed nozzle is seen in Figure 6b. The apron is
formed of  stationary and connecting it to a pipe 84 lead-
siliconised paper so that foam flowing over ing to a trough 85 extending
across the width the apron experiences a frictional drag rela-  of the
channel conveyor and supported above 30 tive to the apron. surface. Thus,
in view of and adjacent the bottom sheet 82. The trough  95 the apron
shape, foam flows'onto the bottom  may be fashioned from sheet  metal and
com-                  sheet 19  faster from the ends of the weir than
prises a front wall 86 extending upwardly to                  from the
central portion.               a lip 87 leading to a downwardly inclined
In applications in which the expanded foam  fall plate 88. A baffle plate
89 divides the 35 product is required to be restricted in height, lower
part of the trough into two sections each  100 say up to a maximum of about
5 cms. high, connected to the pipe 84 through a respec-
advantages of the invention can be obtained  tive branch pipe 90. without
employing a fall plate. Figure 7 shows    In this embodiment the trough lip
87 con-                  an apparatus similar in many respects to that
stitutes the weir and liquid foam reactants fed 40 shown in Figure 1 and
like parts are denoted  to the bottom of the trough begin to expand 105 by
the same reference numerals as in Figure  and rise until they flow over the
weir (the                  1. However, after the bottom  sheet 19 is  lip
87) and pass down the fall plate 88 onto directed upwardly 'past the trough
lip 18, the bottom sheet 82 of the channel conveyor. the sheet passes
directly onto the conveying  Thus, even distribution  of liquid foam re- 45
reach 70. of a belt conveyor 71 (corresponding  actants can be achieved
without employing any 110                  to  the conveyor 13 of Figure
1). The con-  reciprocating or otherwise moving nozzle. veying reach 70
moves horizontally in  the  Furthermore, expanding foam is deposited on
direction of the arrow 72 and the. weir 30  the bottom sheet 82 of the
channel conveyor,              is constituted at the upstream end 73 of the
rather than liquid reactants, and such foam   115       50 conveyor. If
desired, the lip 18 of the trough  will tend to retain its intended
position on the 115                  can be modified so as to incorporate
the flow  conveyor so that the conveyor can be run at e
control devices described with  reference to  a lower speed than usual.
Figures Sa to 5c and Figures 6a and 6b.   Due to the non-adjustable nature
of the Furthermore, the trough shape can be adjust-  structure of the
trough 85, it may be found 55 able as described with reference to Figure 4.
that certain formulations of foam reactants do  120 The embodiment of
Figure 7 has particular  not achieve a sufficiently solid state before
application to the production of foam-backed  flowing onto the channel
conveyor. This pro- 



sheet material, the bottom sheet 19 then being  blem can be overcome by
providing, as shown,                  constituted by the material to be
backed. The  a rectangular apron 91 attached at 92 to the 60  sheet 19
might be of a textile material, possibly  base of the trough 85 and
extending down- 125 with that surface which will contact the foam  stream
an  appropriate distance from  the                  being treated to assist
adhesion of the foam  fall plate 88. The apron overlies the bottom
to the sheet As the sheet 19 is transported  sheet 82 of the channel
conveyor and is formed                  upwardly past the trough lip  18,
it will con-  of a sheet of siliconised paper. Friction be- 65 tact
expanding foam which is sufficiently tacky  tween the foam and the apron
retards the  130            1,354,341                                     6
7       flow of the foam  to allow a greater degree  contacts a sheet of
material which is moved  65      of foam expansion before it reaches the
bottom   upwardly towards said weir structure, said      sheet 82 of the
conveyor. If desired, the dis-  sheet of materials becoming part of said
weir      tribution of foam across the channel conveyor  structure  and
thereafter  constituting  the  5  can be controlled by shaping the edge of
the  bottom of said channel-shaped conveyor.      apron as indicated by the
broken line 91a   11. A method as claimed in claim  10, in  70      and as
explained with reference to Figures  which the foam adheres pernanently to
said      6a and 6b.                               sheet of material.
12. Apparatus for carrying out the method        WHAT WE CLAIM  IS:-
of claim 1, comprising a vessel in which liquid  10    1. A method of
producing a continuous  foam reactants may expand upwardly, means  75
length of polymeric foam from a mixture of  for supplying liquid foam
reactants to the      liquid foam reactants, in which expanded foam
bottom of said vessel, a weir structure associ-      is formed in a
continuously-moving open  ated with said vessel so that foam rising by
topped channel-shaped conveyor, comprising  expansion in said vessel will
flow over said  15  the steps of continuously supplying a mixture  weir
structure, and an open topped channel-  80      of liquid foam reactants to
the bottom  of a  shaped conveyor associated with said weir      vessel,
allowing the mixture to expand up-  structure and arranged continuously to
convey      wardly in said vessel due to chemical reaction  foam away from
said weir structure.      between said reactants, prior to completion of
13. Apparatus as claimed in claim  12,  20  expansion of the mixture
allowing partially-  wherein the length of said vessel corresponds  85
expanded foam to flow from said vessel over  to the width of the foam to be
produced.      a weir structure, and thereafter allowing the    14.
Apparatus as claimed in claim  13,      foam  to complete the expansion
process in  wherein the width of said vessel increases      an open topped
channel-shaped conveyor in  with vessel height.
25  2  25  which the foam is continuously moved away   15. Apparatus as
claimed in any of claims  90      from said weir structure.
12 to 14 comprising one or more baffle plates        2. A method as claimed
in claim  1, in  arranged within the vessel to divide the lower      which
said mixture of liquid foam reactants is  part of the vessel into sections.
supplied simultaneously to different sections    16. Apparatus as claimed
in claim  15,  30  of said vessel.                          in which said
means for supplying liquid foam   95        3. A method as claimed in claim
1 or 2,  reactants to the bottom of the vessel is adapted      in which the
top surface of the foam is main-  to supply reactants separately and simul-
tained flat as the foam  moves along said  taneously to each of said vessel
sections.      channel-shaped conveyor.                    17. Apparatus as
claimed in any of claims          35  1  35    4. A method as claimed in
any preceding  12-16, comprising means for adjusting the 100      claim, in
which the distribution of foam flow-  horizontal cross-sectional shape of
said vessel.      ing over said weir structure is varied along    18.
Apparatus as claimed in any of claims      said structure to maintain the
top surface  12 to 17, in which said channel-shaped con-      of the foam
flat.                        veyor comprises a channel formed from con-  40
5. A  method as claimed in claim  4, in  tinuous sheets of material drawn
from respec- 105      which more foam flows over the ends of the  tive
supply rolls, a bottom sheet constituting      weir structure than over the
central part of  the channel bottom and two side sheets located      said
structure to maintain the top surface of  one contiguous with each edge of
said bottom      the  foam flat.                          sheet
constituting the channel sides.  45    6. A method as claimed in any
preceding   19. Apparatus as claimed in claim  18, 110      claim, in which
foam flowing over said weir comprising a belt conveyor the conveying
structure thereafter moves down an inclined  reach of which moves in a
direction away      surface during completion of foam expansion.  from
said vessel and supports said bottom        7. A method as claimed in claim
6, in  sheet, said bottom sheet being drawn from its  50  which the angle
of inclination of said inclined  supply roll upwardly past said vessel by
said  115 



surface is adjusted to maintain the top surface  belt conveyor.      of the
foam flat.                          20. Apparatus as claimed in claim  19,
8. A method as claimed in claim 6 or 7,  comprising a  horizontally
arranged  roller      in which the shape of said inclined surface is
located above a lip of said vessel, said bottom  55  adjusted to maintain
the top surface of the  sheet being entrained over said roller prior 120
foam  flat.                              to being supported by the belt
conveyor, the        9. A method as claimed in any preceding  roller and
the region of said sheet overlying      claim, in which the foam flowing
over said  the roller constituting said weir structure.      weir structure
flows over a stationary surface    21. Apparatus as claimed in claim  19,
60  before reaching said channel-shaped conveyor. comprising  a
horizontally  arranged  roller 125        10. A method as claimed in any of
claims  located adjacent a lip of said vessel, said      1 to 8, in which a
lip of said vessel is spaced  bottom sheet being entrained over said roller
below  said weir structure and as upwardly  prior to being supported by the
belt conveyor,      expanding foam rises above said lip the foam  said lip
of the vessel or an extension thereof,                   1,354,341   flow
of the foam to allow a greater degree  contacts a sheet of material which
is moved  65  of foam expansion before it reaches the bottom   upwardly
towards said  weir structure, said
said weir structure, said     sheet 82 of the conveyor. If desired, the
dis-  sheet of materials becoming part of said weir     tribution of foam
across the channel conveyor  structure  and thereafter constituting  the  5
can be controlled by shaping the edge of the  bottom of said channel-shaped
conveyor.     apron as indicated by the broken line 91a    11. A method as
claimed in claim  10, in  70     and as explained with reference to Figures
which the foam adheres permanently to said     6a and 6b.
sheet of material.                                              12.
Apparatus for carrying out the method       WHAT WE CLAIM  IS:-
of claim 1, comprising a vessel in which liquid 10   1. A  method of
producing a continuous  foam reactants may expand upwardly, means  75
length of polymeric foam from a mixture of  for supplying liquid foam
reactants to the     liquid foam reactants, in which expanded foam   bottom
of said vessel, a weir structure associ-     is formed in  a
continuously-moving open  ated with said vessel so that foam rising by
topped channel-shaped conveyor, comprising  expansion in said vessel will
flow over said 15  the steps of continuously supplying a mixture  weir
structure, and an open topped  channel-  80     of liquid foam reactants to
the bottom of a  shaped conveyor associated with said weir     vessel,
allowing the mixture. to expand up-  structure and arranged continuously to
convey     wardly in said vessel due to chemical reaction  foam away from
said weir structure.     between said reactants, prior to completion of
13. Apparatus as claimed in claim  12, 20  expansion of the mixture
allowing partially-  wherein the length of said vessel corresponds  85
expanded foam to flow from said vessel over  to the width of the foam to be
produced.     a weir structure, and thereafter allowing the    14.
Apparatus as claimed in claim  13,     foam  to complete the expansion
process in  wherein the width of said vessel increases     an open topped
channel-shaped conveyor in  with vessel height.     which the foam is
continuously moved away    15. Apparatus as claimed in any of claims  90
from said weir structure.              12 to 14 comprising one or more
baffle plates       2. A method as claimed in claim  1, in  arranged within
the vessel to divide the lower     which said mixture of liquid foam
reactants is  part of the vessel into sections.     supplied simultaneously
to different sections    16. Apparatus as claimed in claim  15, 30  of said
vessel.                       in which said means for supplying liquid foam
3. A method as claimed in claim 1 or 2, reactants to  the bottom of the
vessel  is adapted     in which the top surface of the foam is main-  to
supply reactants separately   and   simul-     tained flat as the foam
moves along said  taneously to each of said vessel sections.
channel-shaped conveyor.                 17. Apparatus as claimed in any of
claims 35   4. A method as claimed in any preceding  12-16, comprising
means for adjusting the  100    claim, in which the distribution  of foam
flow-  horizontal cross-sectional shape of said vessel.    ing over said
weir'structure is varied along    18. Apparatus as claimed in any of claims
said structure to maintain the top surface  12 to  17, in which said
channel-shaped con-    of' the foam flat                     veyor
comprises a channel formed from con- 40   5. A method as claimed in claim
4, in. tinuous sheets of material drawn from respec- 105     which more
foam flows over the ends of the  tive supply rolls, a bottom sheet
constituting     weir structure than over the central part of  the channel
bottom and two side sheets located     said structure to maintain the top
surface of  one contiguous with each edge of said bottom     the foam flat.
sheet constituting the channel sides. 45   6. A method as claimed in any
preceding .  19. Apparatus as claimed in claim  18, 110     claim, in which
foam flowing over said weir  comprising a belt conveyor the conveying 



structure thereafter moves down an inclined   reach of which moves in a
direction away     surface during completion of foam expansion.  from  said
vessel and supports said bottom       5 7. A method as claimed in claim  6,
in  sheet, said bottom sheet being drawn from its  50  which the angle of
inclination of said inclined  supply roll upwardly  past said vessel by
said  115     surface is adjusted to maintain the top surface  belt
conveyor.     of the foam flat.                       20. Apparatus as
claimed in claim  19,       8. A method as claimed in claim 6 or 7,
comprising a  horizontally  arranged  roller     in which the shape of said
inclined surface is  located above a lip of said vessel, said bottom 55
adjusted to maintain the top surface of the  sheet being entrained over
said roller prior 120     foam flat.                             to being
supported by the belt conveyor, the       9. A method as claimed in any
preceding  roller and the region of said sheet overlying     claim, in
which the foam  flowing over said  the roller constituting said weir
structure.     weir structure flows over a stationary surface    21.
Apparatus as claimed in claim  19, 60  before reaching said channel-shaped
conveyor. comprising a  horizontally  arranged  roller 125       10. A
method as  claimed in any of claims  located adjacent a lip of said vessel,
said     1 to 8,  in which a lip of said vessel is spaced  bottom sheet
being entrained over said roller     below  said weir structure and as
upwardly  prior to being supported by the belt conveyor,     expanding foam
rises above said lip the foam   said lip of the vessel or an extension
thereof,           7                                     1,354,341
overhanging said roller and constituting said  conveyor, said end of the
belt conveyor and  weir structure, said bottom  sheet passing  the region
of the bottom sheet overlying said  between the roller and said lip or
extension  end constituting said weir structure.                  thereof.
28, Apparatus as claimed in claim  12, in  40               5    22.
Apparatus as claimed in any of claims  which said vesssel is a trough
supported with-  19 to 21, comprising a downwardly inclined  in said
channel-shaped conveyor above and  fall plate extending between said weir
structure  adjacent the conveyor bottom, said trough                  and
said belt conveyor, said bottom sheet of  having a lip leading to a
downwardly-directed the channel-shaped conveyor being supported  fall plate
extending from said lip to a position  45 10. by and moving down  the fall
plate prior to  adjacent the conveyor bottom, said lip consti- reaching the
belt conveyor.            tuting said weir structure.
23. Apparatus as claimed in claim  22,    29. Apparatus as claimed in claim
28, com-                  comprising means for adjusting the angle of
prising an apron of sheet material attached inclination of said fall plate.
to said trough and extending downstream of  50 24. Apparatus as claimed in
claim 22 or  the conveyor beneath the lower edge of said 23, comprising
means for adjusting the surface  fall plate and overlying the conveyor
bottom, r                contour of said fall plate.            said apron
serving to restrain flow of foam 25. Apparatus as claimed in any of claims
from the fall plate onto the. conveyor.             21 to 24, comprising a
boom carried by said    30. Apparatus as claimed in claim 29, in  55
20  vessel lip and forming part of said weir struc-  which the free edge of
said apron is contoured ture, said boom being shaped along its length  to
produce varying degrees of restraint on                   so as to produce
a varying distribution of foam  foam flow across said apron.     flow along
the length of the boom.            31. Methods  of producing a continuous
26. Apparatus as claimed in any of claims  strand of polymeric foam in
accordance with  60               25 21 to 24, comprising an apron of sheet
claim 1 and substantially as hereinbefore des- material attached to said
vessel lip and over-  cribed. lying said bottom sheet, the free edge of
said    32. Apparatus for carrying out the method r                apron
being contoured to produce varying  of claim 1, substantially as herein
described                   degrees of restraint on foam flow across said
with reference to any one or more of the  65 30. apron.
accompanying drawings. 27. Apparatus as claimed in claim  19,
wherein the upstream  end of said belt con-        A. A. THORNTON & CO.,
veyor is located adjacent a lip of said vessel,     Chartered Patent
Agents,                and said bottom sheet is entrained past said
Northumberland House, 35  lip and then around said end of the belt con-
303/306 High Holborn, veyor to be thereafter supported by the belt
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